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MultiRFPowerLevelProp   
· Beacon frame format

Insert the following row at the appropriate location in Table 5:

	22
	Extended Capability Information
	The Extended Capability Information element is present whenever there are additional capabilities enabled, and it is optional otherwise.


Change the following rows in Table 5:

	14
	Enhanced Power Constraint
	Enhanced Power Constraint element shall be present if dot11SpectrumManagementRequired is true. Station Aware Power Constraint field is valid if STA aware power capability is true. Radio Sensitivity Threshold field is valid if radio sensitivity threshold capability is true.

	232
	Vendor Specific
	One or more vendor specific information elements may appear in this frame.


· Association Request frame format

Insert the following row at the appropriate location in Table 7:

	9
	Extended Capability Information
	The Extended Capability Information element is present whenever there are additional capabilities enabled, and it is optional otherwise.


Change the following row in Table 7:

	109
	Vendor Specific
	One or more vendor specific information elements may appear in this frame.


· Association Response frame format

Insert the following row at the appropriate location in Table 8:

	6
	Extended Capability Information
	The Extended Capability Information element is present whenever there are additional capabilities enabled, and it is optional otherwise.


Change the following row in Table 8:

	76
	Vendor Specific
	One or more vendor specific information elements may appear in this frame.


· Reassociation Request frame format

Insert the following row at the appropriate location in Table 9:

	10
	Extended Capability Information
	The Extended Capability Information element is present whenever there are additional capabilities enabled, and it is optional otherwise.


Change the following row in Table 9:

	1110
	Vendor Specific
	One or more vendor specific information elements may appear in this frame.


· Reassociation Response frame format

Insert the following row at the appropriate location in Table 10:

	6
	Extended Capability Information
	The Extended Capability Information element is present whenever there are additional capabilities enabled, and it is optional otherwise.


Change the following row in Table 10:

	76
	Vendor Specific
	One or more vendor specific information elements may appear in this frame.


· Probe Response frame format

Insert the following row at the appropriate location in Table 12:

	21
	Extended Capability Information
	The Extended Capability Information element is present whenever there are additional capabilities enabled, and it is optional otherwise.


Change the following rows in Table 12:

	13
	Enhanced Power Constraint
	Shall be included if dot11SpectrumManagementRequired is true. Station Aware Power Constraint field is valid if STA aware power capability is true. Radio Sensitivity Threshold field is valid if radio sensitivity threshold capability is true.

	221
	Vendor Specific
	One or more vendor specific information elements may appear in this frame.

	232-n
	Requested information elements
	Elements requested by the Request information element of the Probe Request frame.


· Capability Information field

Change this subclause as follows:

The Capability Information field contains a number of subfields that are used to indicate requested or advertised optional capabilities. The Extended Capability Information element (Extended Capability Information element), if present, contains additional subfields.
· Information elements

Insert the following row at the appropriate location in Table 22:
	Extended Capability Information
	51


Change the following rows in Table 22:

	Enhanced Power Constraint
	32

	Reserved
	521-220


Change the text of subclause 7.3.2.15 as follows:

· Enhanced Power Constraint element

The Enhanced Power Constraint element contains the information necessary to allow a STA to determine the local maximum transmit power in the current channel, the station aware power constraint, and the radio sensitivity threshold. The format of the Enhanced Power Constraint element is shown in Figure 57.

The Length field shall be set to 31.


[image: image1.emf]Element ID Length

Local Power 

Constraint

Station Aware 

Power Constraint

Octets: 1

1 1 1

Radio Sensitivity 

Threshold

1


Figure 57—Enhanced Power Constraint element format

The Local Power Constraint field shall be set to a value that allows the mitigation requirements to be satisfied in the current channel. The field is coded as an unsigned integer in units of decibels. The local maximum transmit power for a channel is thus defined as the maximum transmit power level specified for the channel in the Country element minus the local power constraint specified for the channel (from the MIB) in the Local Power Constraint field.  In a Station Aware Power Constraint environment, the Local Power Constraint shall be used for all Management frames. If Station Aware Power Constraint is not supported, the Local Power Constraint is used for all frames.
The Station Aware Power Constraint is an additional power capability level to enhance frequency re-use in adjacent or near adjacent same channel cells, so as to provide an overall network capacity improvement. The field is coded as an unsigned integer in units of decibels. The Station Aware Power Constraint is thus defined as the power in the Maximum Transmit Power for the channel in the Country Information element (7.3.2.9) minus the transmit power level specified for the Station Aware Power Constraint field. The Station Aware Power Constraint shall be used for all Control and Data frames. The Station Aware Power Constraint is a dynamic value and may change in a subsequent Beacon and Probe Response Management frame.

The Radio Sensitivity Threshold is an additional power capability that affects the radio sensitivity to enhance frequency re-use and to purposefully reduce the sensitivity of the radio. A reduction of sensitivity may be purposefully used when the radio is in the presence of some types of same channel and adjacent channel interference, so as to minimize errors. The field is coded as a negative signed integer in decibels per milliwatt (dBm). In a possible RADAR channel, the maximum permissible level is limited by regulatory restrictions, sufficient for the responsible radio to detect the presence of a RADAR. Value coded as 0 is used to communicate to the receiving station that it should use it’s default threshold level. Values that represent threshold levels more sensitive then the minimum sensitivity threshold of the radio are to be interpreted as a request to use the lowest sensitivity threshold possible.  Values that represent threshold levels less sensitive then the minimum sensitivity threshold are to be interpreted as a request to use the lowest sensitivity threshold possible. The Radio Sensitivity Threshold is a dynamic value and may change in a subsequent Beacon and Probe Response Management frame.
The Enhanced Power Constraint element is included in Beacon frames, as described in 7.2.3.1, and Probe Response frames, as described in 7.2.3.9. The use of Enhanced Power Constraint elements is described in 11.5.2.

Insert the following subclause after 7.3.2.26, correcting figure numbering:

· Extended Capability Information element

The Extended Capability Information element extends the Capability Information field (Section 7.3.1.4). Each Extended Capability Information subfield is interpreted only in the management frame subtypes for which the transmission rules are defined.
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Figure XX—Extended Capability Information element format

The Length field is variable and depends on the length of the Extended Capability Information field. The minimum value of the Length field is 1. A STA should interpret the first n octets of the Extended Capability Information field it understands and ignore subsequent octets. This supports future expansion of the field.
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Figure XX—Extended Capability Information field

APs and STAs set the STA Aware Power subfield to 1 when STA aware power control is supported.

APs and STAs set the Radio Sensitivity Threshold subfield to 1 when they are capable of dynamically controlling their radio sensitivity.

Unused bits of the Extended Capability Information field are reserved.

· Specification of regulatory and local maximum transmit power levels

Change the text of subclause 11.5.2 as follows:

A STA shall determine a regulatory maximum transmit power for the current channel. The STA shall use the minimum of the following:

· Any regulatory maximum transmit power received in a Country element from the AP in its BSS or another STA in its IBSS and

· Any regulatory maximum transmit power for the channel in the current regulatory domain known by the STA from other sources.

A STA shall determine a local maximum transmit power for the current channel. The STA shall use the minimum of the following:

· Any local maximum transmit power received in the combination of a Country element and an Enhanced Power Constraint element from the AP in its BSS or another STA in its IBSS and

· Any local maximum transmit power for the channel regulatory domain known by the STA from other sources.

Any calculation of the local maximum transmit power for the channel shall ensure the mitigation requirements for the channel in the current regulatory domain can be satisfied. The conservative approach is to set the local maximum transmit power level equal to the regulatory maximum transmit power level minus the mitigation requirement. However, it may be possible to satisfy the mitigation requirement using a higher local maximum transmit power level. A lower local maximum transmit power level may be used for other purposes (e.g., range control, reduction of interference).

The regulatory and local maximum transmit powers may change in a STA during the life of a BSS. However, network stability should be considered when deciding how often or by how much these maximums are changed. The regulatory and local maximum transmit powers shall not change during the life of an IBSS.

An AP in a BSS and a STA in an IBSS shall advertise the regulatory maximum transmit power for the current channel in Beacon frames and Probe Response frames using a Country element. An AP in a BSS and a STA in an IBSS shall advertise the local maximum transmit power for the current channel in Beacon frames and Probe Response frames using the combination of a Country element and an Enhanced Power Constraint element.

Insert the following subclauses after subclause 11.5.4:

· Adaptation of the Station Aware Power Constraint

An AP or equivalent function coordinator in an ad-hoc or mesh deployment scenario may select a Station Aware Power Level within its combined regulatory and capable transmitter power control range that is separate from its local power constraint, so as to minimize same channel collision issues in an adjacent or near adjacent cell. The Station Aware Power Constraint is intended to be a dynamic element whose setting would vary. Some of the variables affecting the Station Aware Power Level might include, but are not limited to:

· RF link margins to intended stations

· Transmit Power Capability and reports of associated stations

· new successful associations and reassociations

· errors

· various types of channel interference

· RF coverage overlap with stations in adjacent or near adjacent cells

The method to set the Station Aware Power Constraint is beyond the scope of this standard.
· Adaptation of the Radio Sensitivity Threshold

An AP or equivalent function coordinator in a mesh deployment scenario may select a Radio Sensitivity Threshold so as to minimize same channel collisions in adjacent or near adjacent cells. Ideally, this is a value that STAs would adhere to in an infrastructure deployment scenario. Also, a reduction of sensitivity may be purposefully used when the radio is in the presence of some types of same channel and adjacent channel interference, so as to minimize errors. The Radio Sensitivity Threshold is intended to be a dynamic element whose setting would vary. The Radio Sensitivity Threshold is meant to control the operation of the radio to acquire a valid packet relative to the power level of the expected packet. Some of the variables affecting the Radio Sensitivity Threshold might include, but are not limited to:

· RF link margins to associated stations

· RF coverage overlap with stations in adjacent or near adjacent cells

· perturbations of the noise floor caused by in-channel interference

· overlapping or adjacent channel interference

The method to set the Radio Sensitivity Threshold is beyond the scope of this standard. The STAs may lower its radio threshold to a value less than requested or to best effort in order to support basic services, as deemed appropriate. Some examples for STAs having a greater radio threshold include:

· active probing alternate channels or gathering potential roaming information

· preserving an acceptable signal to noise ratio margin in the receive path for an intended transmitter

· not having gathered sufficient information to determine a good signal to noise ratio from an intended transmitter
A.4.12 Spectrum management extensions

Change the following row in the table:

	SM1
	Country, Enhanced Power Constraint, and transmit power control (TPC) Report elements included in Beacon and Probe Response frames
	7.2.3.1, 7.2.3.9, 7.3.2.9, 7.3.2.13, 7.3.2.16
	CF10: M
	Yes o No o


Motion: “The substantive text IEEE 802/11_05_ xxxxr0 MultiRFPower addresses objectives: transmit power control,dynamic multilevel power coordination, energy detection threshold, overlapping RF coverage areas, access point coordination, degradations caused by contention or other issues, advertisement and neighbor learning process is worthy of inclusion in the base draft”

Merge=

No=

Abstain=

Notice: This document has been prepared to assist IEEE 802.11. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.





Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.11.





Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures <� HYPERLINK "http://%20ieee802.org/guides/bylaws/sb-bylaws.pdf" \t "_parent" �http:// ieee802.org/guides/bylaws/sb-bylaws.pdf�>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair <� HYPERLINK "mailto:stuart.kerry@philips.com" \t "_parent" �stuart.kerry@philips.com�> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.11 Working Group. If you have questions, contact the IEEE Patent Committee Administrator at <� HYPERLINK "mailto:patcom@ieee.org" \t "_parent" �patcom@ieee.org�>.














Submission
page 8
 COMMENTS  \* MERGEFORMAT 

_1192366932.vsd
Element ID


Length


Local Power Constraint


Station Aware Power Constraint


Radio Sensitivity Threshold


Octets:


1


1


1


1


1



_1192367274.vsd
STA Aware Power


Reserved
(0)


Octets:


1


B0


B1


B2


B3


B4


B5


B6


B7


Radio Sensitivity Threshold



_1192281776.vsd
Element ID


Length


Extended Capability Information


Octets:


1


1


1-255



